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1. RETURN TO THE MOON CDOSA) 
2. DECLINE IN FERTILITY LEVELS CCASHDAN) 
3. WAPPING VHE HEAT FLOW CDOSA) 
4. COAL GASIFICATION CDOSA) 


ANNCR: THE VOICE OF AMERICA PRESENTS...SCIENCE NOTEBOOK...A 
SUMMARY OF EVENTS IN SCIENCE, MEDICINE AND TECHNOLOGY, 
EACH WEEK AT THIS TIME, WE BRING YOU REPORTS ON 
DEVELOPMENTS THAT iiAY AFFECT OUR DAILY LIVES. WITH 


THE FIRST STORY, HERE IS YOUR SCIENCE EDITOR 


CRETURN TO THE 1i00N -- 3-3785 -- DOSA) 
EDITOR: EIGHT YEARS AFTER THE SUCCESSFUL CONCLUSION OF THE APOLLO 
LUNAR EXPLORATION PROGRAM, THE UNITED STATES PLANS TO 
LAUNCH ANOTHER -- THIS TIE UNHANNED -- HISSTION TO THE 


MOON IN 1980. HERE IS WITH A PREVIEW. 


VOICE: TENTATIVE PLANS CALL FOR BUILDING A LOW-COST SPACECRAFT, 
LOADED WITH INSTRUNEHTS, THAT WOULD BE SENT INTO A ONE- 
HUNDRED KILOMETER HIGH POLAR ORBIT AROUND THE HOON. IT 
WOULD CE LAUNCHED BY A DELTA ROCKET FROM CAPE CANAVERAL. 
A TEAH OF DISTINGUISHED SCIENTISTS HAS ALREADY DEGUN 


PLANNING EXPERIMENTS FOR THE 1980 MISSION, 


THE SPACECRAFT, ACCOMPANIED BY A SMALL SUBSATELLITE, 
LAUNCHED BY THE SANE ROCKET, WOULD ORBIT THE HOON FOR 

ONE YEAR. DURING THAT PERIOD IT WOULD FLY OVER NEARLY 

THE ENTIRE SURFACE CF THE MOON, INCLUDING THE POLAR 
REGIONS WHICH ARE STILL UNEXPLORED. FROM THE HEASUREMENTS 
MADE BY THE SPACECRAFT'S INSTRUMENTS, SCIENTISTS HOPE TO 


GAIN ADDITIONAL INFORMATION ON THE MOON'S GRAVITY, 


VOICE: 
(CONT'D) 


EDITOR: 
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MAGNETISM, THE HEAT FLOW FROM ITS INTERIOR TO THE SURFACE, 
AND TO LEARN MORE ABOUT THE CHEMICAL AND MINERAL 
COMPOSITION OF THE LUNAR SURFACE. 


SCIENTISTS HOPE THAT THE 1980 MISSION WILL ANSWER 
QUESTIONS, SUCH AS: DID THE EARTH AND MOON FORM OUT 
OF A COMMON RESERVOIR OF ORIGINAL MATERIAL? DOES THE 
HOON HAVE AN IRON-RICH CORE LIKE THE EARTH? IF IT DOES 
NOT, WHAT IS THE SOURCE OF THE HAGNETISM FOUND IN THE 


LUNAR ROCKS RETURIIED BY THE AMERICAN ASTRONAUTS? 


OTHER QUESTIONS STILL BEGGING FOR ANSWERS INCLUDE 
WHETHER THERE IS EVIDENCE FOR LARGE-SCALE MOVEMENTS OF 
MATERIAL IN THE MOON'S INTERIOR SIMILAR TO SUCH 
MOVEMENTS STILL GOING ON IN THE EARTH? OR, WHAT WAS 
THE NATURE OF THE INTENSE METEORITE BOMBARDMENT WHICH 


ALTERED THE SURFACE OF THE MOON EARLY IN ITS HISTORY? 


PERHAPS THE MOST EXCITING QUESTION SCIENTISTS HOPE THE 
UNMANNED LUNAR MISSION IIAY ANSWER HAS TO DO WITH WATER. 
THE APOLLO ASTRONAUTS FOUND NO TRACE OF WATER ON THE 
MOON. BUT SCIENTISTS DO NOT RULE OUT THE POSSIBILITY 
THAT IN THE COLD POLAR REGIONS WHICH ARE PERMANENTLY 
IN THE SHADE, THERE NAY BE ICE WHICH MIGHT PROVIDE THE 
WATER NEEDED FOR THE ESTABLISHMENT OF AN EARTH COLONY 
ON THE MOON. 
wx X 

(DECLINE IN FERTILITY LEVELS -- 3- 3785-- CASHDAN) 
FAMILY PLANNING PROGRAMS HAVE DRAMATICALLY DECREASED 
FERTILITY LEVELS IN FOUR DEVELOPING NATIONS. 


—_— 


REPORTS. 


VOICE: 
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IN INDONESIA, THAILAND, COLOMBIA, AND THE PHILIPPINES, 
FERTILITY LEVELS HAVE DECLINED ON AN AVERAGE OF TEN 
PERCENT IN THE LAST FOUR YEARS, AND THAT, THE EXPERTS 
SAY, IS A STRIKING DECLINE. IT ALSO MAY BE JUST THE 

TOP OF THE ICEBERG. THE NEW DATA IS THE FIRST 
STATISTICAL RESULT OF FAMILY PLANNING PROGRAMS THAT 

WERE BEGUN IN THESE FOUR COUNTRIES IN THE LATE NINETEEN 
SIXTIES. SINCE IT TAKES APPROXIiIATELY FIVE YEARS TO GET 
FAMILY PLANNING PROGRAMS UNDERWAY -- TO TRAIN AND RECRUIT 
STAFFS AMD OBTAIN AND DISTRIBUTE CONTRACEPTIVE SUPPLIES 
-- IT IS EXPECTED THAT FERTILITY RATES IN THESE FOUR 
NATIONS SHOULD DECLINE EVEN FURTHER WITHIN THE NEXT FEW 


YEARS. 


IN ALL FOUR NATIONS, THE DECREASE IN FERTILITY CLOSELY 
PARALLELS A DRAMATIC INCREASE IN FAMILY PLANING FINANCING. 
INDEED, OVER THE LAST TEN YEARS, ONE HUNDRED THIRTY THREE 
HNILLION DOLLARS IN INTERNATIONAL FUNDS HAVE BEEN SPENT 

IN THE FOUR NATIONS FOR FAMILY PLANNING PROGRAMS. ORAL 
CONTRACEPTIVES=--BIRTH CONTROL PILLS-- HAVE PROVED THE MOST 
POPULAR CONTRACEPTIVE MEANS, AS SHOWN BY THEIR DRAMATIC 
INCREASE IN USE. IN 1968, SOME FIFTY FOUR THOUSAND 

WOMEN IN INDONESIA, THE PHILIPPINES, COLOIIBIA, AND THAILAND 
WERE TAKING THE PILL. BY 1975 -- SIX YEARS LATER -- ABOUT 
TWO MILLION WOMEN WERE. 

FERTILITY LEVELS ARE OFTEN VIEWED AS ONE PART OF A 

LARGER NATIONAL CYCLE, INCLUDING ECONOMIC DEVELOPMENT, 
EDUCATION LEVELS, HEALTH STANDARDS, AND SO ON... AND 


POPULATION EXPERTS HAVE ARGUED THAT EFFORTS TO CURB 


VOICE: 
CCONT'D) 


EDITOR: 


VOICE: 


SCIENCE NOTEBOOK 499 PAGE 4 
POPULATION CAN ONLY BE EFFECTIVE WHEN EACH PART OF THE 


NATIONAL CYCLE IS IMPROVED SIMULTANEOUSLY. 


R.T. RAVENHOLT, DIRECTOR OF THE OFFICE OF POPULATION 
FOR THE U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT, SAYS 
HAT THE NEW DATA FROM THESE FOUR DEVELOPING COUNTRIES T 
IS SIGNIFICANT BECAUSE IT SHOWS THAT THE OPPOSITE IS 
TRUE: THAT VIGOROUS FAMILY PLANNING PROGRAMS ON THEIR 
OWN CAN HAVE DRAMATIC EFFECTS ON FERTILITY LEVELS IN 
DEVELOPING NATIONS. 
x HH 

(MAPPING THE HEAT FLOW -- 3-3785 -- DOSA) 
FOR TWO-AND-A-HALF DOLLARS ANYONE CAN BUY A UNIQUE HAP 
OF THE WORLD, SHOWING THE AMOUNT OF HEAT FLOWING 


OUTWARD FROM THE EARTH'S INTERIOR. HAS 


DETAILS. 


THE GLOBAL HEAT FLOW MAP -- THE FIRST MAP OF ITS KIND -- 
HAS BEEN PUBLISHED BY THE U.S. NATIONAL OCEANIC AND 
ATMOSPHERIC ADMINISTRATION, IT IS THE RESULT OF THE 
WORK OF SCIENTISTS OF MANY NATIONS WHO HAVE TAKEN 
THOUSANDS OF MEASUREMENTS AROUND THE GLOBE DURING THE 


LAST DECADES. 


THE UNUSUAL MAP IS COVERED WITH THOUSANDS OF DOTS, WITH 
EACH DOT REPRESENTING A HEAT FLOW MEASUREMENT. IT ALSO 
SHOWS TWO OTHER TYPES OF DATA CLOSELY RELATED TO HEAT 

FLOW. THESE ARE THE LOCATIONS OF ACTIVE VOLCANOES AND 


EARTHQUAKE EPICENTERS. 
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VOICE: THE EPICENTERS ARE CLUSTERED ALONG THE BOUNDARIES OF THE 
CCONT'D) 

SO-CALLED TECTONIC PLATES ON WHICH THE EARTH'S CONTINENTS 

AND OCEAN BASINS REST. A QUICK GLANCE AT THIS NEW HAP 

REVEALS THE LOCATION OF HiID-OCEAN RIDGES AND TRENCHES 

WHERE THE TECTONIC PLATES ARE PUSHING AGAINST EACH OTHER 


OR ARE PULLING APART. 


THE IAP IS EXPECTED TO BE OF PARTICULAR USE FOR 
SCIENTISTS BECAUSE IT INDICATES THE VALUE OF THE HEAT 
FLOW AT SOME FIVE-AND-A-HALF-THOUSAND LOCATIONS AROUND 
THE GLOBE. AND TO THE TRAINED EYE IT SHOWS THE REGIONS 


WHERE GEOTHERMAL ENERGY IS LIKELY TO BE PRODUCED. 


THE INFORMATION THAT APPEARS ON THE MAP, SUCH AS THE 
GEOGRAPHIC COORDINATES OF EACH MEASURING SITE, THE 
TEMPERATURE AT THE SITE AND HEAT CONDUCTIVITY OF THE 
EARTH'S CRUST AT THE VARIOUS LOCATIONS, IS ALSO 
AVAILABLE ON MAGNETIC TAPE OR PUNCHED CARDS. THE 
RECORDED DATA CAN BE FED INTO A COMPUTER FOR ADDITIONAL 


PROCESSING IF DESIRED. 


CCOAL GASIFICATION ~- 3-3785 -- DOSA) 
EDITOR: A TECHNIQUE TO OBTAIN GAS OUT OF COAL WITHOUT MINING 
IT, HAS BEEN SUCCESSFULLY TESTED BY AMERICAN ENERGY 


RESEARCHERS, HERE IS WITH THAT STORY. 
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VOICE: THE WESTERN STATE OF WYOMI!!IG HAS ONE OF THE LARGEST 
COAL DEPOSITS IN THE UNITED STATES, AND SCIENTISTS 
AT THE LARAMIE, \YOMING, ENERGY RESEARCH CENTER ARE 
TESTING TECHNIQUES FOR THE UNDERGROUND GASIFICATION OF 
COAL. THIS INVOLVES THE SLOW, CONTROLLED BURNING OF 
COAL DEEP UNDERGROUND TO RELEASE GASES WHICH ARE 


CARRIED TO THE SURFACE THROUGH HOLES BORED INTO THE 
GROUND. 


UNDERGROUND COAL GASIFICATION IS REGARDED A PROMISING 
POTENTIAL WAY TO IWAKE THE BEST USE OF THE VAST COAL 
RESERVES OF THE UNITED STATES WITH RELATIVELY LITTLE 


DISTURBANCE OF THE ENVIRONIIENT. 


THE TECHNIQUE BEING USED IN WYOMING INVOLVES SEVERAL 
STEPS. FIRST, WELLS ARE DRILLED TO THE COAL SEAM AND 
THE COAL IS IGNITED AT THE GOTTOM OF ONE WELL. THEN 
AIR IS PUMPED INTO A NEARBY WELL AND IT SORT OF SEEPS 
THROUGH, PERCOLATES, THROUGH THE COAL SEAM TO THE 


IGNITION WELL TO SUSTAIN THE FIRE. 


THE FIRE MOVES FROM THE IGNITION WELL TOWARD THE WELL 
WHERE THE AIR IS BEING INTRODUCED, AND BURNS A PASSAGEWAY 
IN THE COAL BETWEEN THE TWO WELLS. WHEN THE FIRE REACHES 
THE BOTTOM OF THE AIR WELL, HIGH VOLUMES OF AIR ARE 
INJECTED AT LOW PRESSURES IMMEDIATELY. THIS EXTENDS 

THE FIRE WHICH WILL EVENTUALLY CONSUME THE ENTIRE TEN- 
METER THICK COAL SEAM AND PRODUCES GAS. THE GAS GOES 


TO THE SURFACE THROUGH THE ORIGINAL WELL. 
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VOICE: THE WYOMING EXPERIMENT SHOWS THAT EVEN THOUGH THE GAS 
CCONT'D) 

OOTAINED THROUGH THE UNDERGROUND BURNING OF COAL HAS A 

LOWER HEAT VALUE THAT! NATURAL GAS, IT CAN BE BURNED IN 

BOILERS OR POSSIBLY IN TIEW GAS TURBINES WHICH ARE CURRENTLY 

BEING DEVELOPED. THE WYOMING TEST WELL PRODUCES ENOUGH 

GAS TO GENERATE ELECTRICITY FOR A TOWN WITH A POPULATION 


OF SIX=THOUSAND. 


ENERGY EXPERTS HOPE THAT ONCE THE TECHNIQUE IS PERFECTED, 
IT WILL BE POSSIBLE TO GENERATE ELECTRICITY RIGHT WHERE 
THE GAS REACHES THE SURFACE, NEAR THE UNDERGROUND COAL 
GASIFICATION SITE. 
8 
ANNCR: THIS HAS BEEN,..SCIENCE NOTEBOOK...A SUMMARY OF EVENTS 
IN SCIENCE, MEDICINE AND TECHNOLOGY...8ROUGHT TO YOU BY 
THE VOICE OF AMERICA, EVERY WEEK AT THIS TINE. JOIN US 
AGAIN, NEXT FOR MORE REPORTS ON DEVELOPMENTS 
THAT IMAY AFFECT OUR DAILY LIVES. 
-0- 
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